The antimalarial drug artesunate inhibits primary human cultured airway smooth muscle cell proliferation.
Airway smooth muscle (ASM) cell hyperplasia contributes to airway wall remodeling (AWR) in asthma. Glucocorticoids, which are used as first-line therapy for the treatment of inflammation in asthma, have limited impact on AWR, and protracted usage of high doses of glucocorticoids is associated with an increased risk of side effects. Moreover, patients with severe asthma often show reduced sensitivity to glucocorticoids. Artesunate, a semisynthetic artemisinin derivative used to treat malaria with minimal toxicity, attenuates allergic airway inflammation in mice, but its impact on AWR is not known. We examined the effects of artesunate on ASM proliferation in vitro and in vivo. Primary human ASM cells derived from nonasthmatic donors were treated with artesunate before mitogen stimulation. Artesunate reduced mitogen-stimulated increases in cell number and cyclin D1 protein abundance but had no significant effect on ERK1/2 phosphorylation. Artesunate, but not dexamethasone, inhibited phospho-Akt and phospho-p70(S6K) protein abundance. Artesunate, but not dexamethasone, inhibited mitogen-stimulated increases in cell number, cyclin D1, and phospho-Akt protein abundance on ASM cells derived from asthmatic donors. In a murine model of allergic asthma, artesunate reduced the area of α-smooth muscle actin-positive cells and decreased cyclin D1 protein abundance. Our study provides a basis for the future development of artesunate as a novel anti-AWR agent that targets ASM hyperplasia via the PI3K/Akt/p70(S6K) pathway and suggests that artesunate may be used as combination therapy with glucocorticoids.